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UNAMBIGUOUS TEXT INPUT METHOD FOR TOUCH SCREENS AND REDUCED 

KEYBOARD SYSTEMS 

HELD OF THE INVENTION 

TUB invention relates to unambiguous texMnpuMng for screens wHh sensors, 
sensor pads or pen based Inputting on any keyboart systems or an^ 
charadBfs. tt also ano«® for an unambiguous text*puttlng system to be 
implementBd seamlessly for reduced keyboard systems, e.g. TenGO (Singapore 
Patent Applicatton 200202021-2), to complement the amWguous keystiote methods 
vvithout hawing to have additional buttons, soft-keys or methods Id change modes 
betiMeen ambiguous texNnputting and unambiguous texWnputling. This invention is 
also especially relevant for touch screen or soft-key texMnputting applications In 
mobile devkjes, mobile phones. handheWs. PDAs, pocket computers, tablet PCs. 
sensor pads or any, pen-based and even virtual keyboard systems. 



BACKGROUND 

The growth of PDAs, handhekJs and mobile devfces has been nothing short of 

phenomenal. Almost everywhere you turn and everyone is canying a moWIe devfce 
of sorts. One of the advents of the new era is the surge of onfine text based 
communlcaltoa Online tB>d based communication, started virtlh the compi^ 
the Internet and continued to gain acceptance and popularity VMith Short Message 
Sen*» CSM^. Bnail is now a de feKto form of commuricatkm for both peraonal and 
business purposes and compact etedronfc devices are gelling smaller, have more 
functkNKdIly and are more integrated. The singular direction headed by mobile 
phones, handheMs, PDAs and pochrt computers is that ft must have onDne text 
based communicalion In one form or another, be ft emails, SMS or instant messaging 

OM). 
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For t«d inpu^ peM«ed paradWnn has dornlnaM me 

.^^Myatahlghspeed. Speeded efWe«»w.s..k«*o«d«*ybsia.*eft«est 

^„gd«™nd,6,o*«««.t«»*«n™n«*«.m»yde«c. 
am lb«»d to using a mWatuB MWied OWERTY 

««MW»orun»nblBuoustex.irpu01*»n«*H=P"^^^ 
E«»to of th. m«eco.»ertlonal ur«»nl)i9U^ 

,«ge,*rt»orrnu«IJlMK-«l>>B«'«=« 

8,011 ^ and 6.307,549 fcr reduced Keyboard syswms. 

The«havebeen«riousa»emptslolnr.p«>«u«««*u« 

boft peM«ed tap method e™i reduc«l teyboart «f««n »« 
*»«^p««ionen*>e*,.he,«v*.~d.ap,,««»d.Th.^ 
«,<«edtap™ftodsa»that1he,«re<luir.lapi*9onvl^ 
Z^toaccu».e*^*u.«alinBM»«*n«henfte^t^ 
««w,ong ke, and necesswina a oon»ld«ablean»umof oonc^^ 
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When lapping. Thus, it is not surprising that useis are currently using mobile text- 
based appllcattonsi like emails and viiord processing tor reading only and not for 
wrMng. Text inpuldng on mobile devices are most of the lime limited to only short 

messages, short notes and filling contact information. 

to the present liwention for screen tad input. Instead 
key. you simply stroke acioss the character. By Imptementing this stroke or scribing 
method for unambiguous pen^ased text inputUng, It requires less concentration and 
focus and Is more accurate because of the more tolerant ftexibfllty of scribing whfch 
altoMS ^accurate stert points, f&st adjustments at only a very slightly tanger step 
process than topping. Fast adjustments are also made more easily because of the 
dlgitel ink trace left behind on the virtual keyboard during the scribe. The digrtal ink 
trace gives a distinct visual feedback to the userto property guide the uier to make 
any adjusttnents qufckly to scribe the correct character. The beauty of the design for 
pen4>ased text inputting is that it does not require a change In fomti factor for the 
devk» and can be Implemented on any virtual keyboard design orcharacter 
anangement and character type (e.g. Chinese characters. Japanese characters, 
Chinese and Japanese stroke symbols, ete.) 

The scribing methodology has a dual functionality In reduced keyboard 
systems by making unambiguous text mputting seamless viwth ambiguous taxi 
inputting O-e. v-Wiout the need for a mode change button). The seanrriessness Is 
created by virtue of our Inventfon being abtetoldentifytiw different types of in^^ 
on the sarne key 0.e.atapvefsusascnl)e). This allows the multiK*aracter key of 

the reduced keyboard system to function as nonnal for ambiguous text Inputting 
whenlapped and toaccept unambiguous text inputtingvtfhen scribed. This applies 
equally to reduced keyboard systems using physical keys by simply providing more 
degrees of freedom to the keys allowing H to move counter to a tapping direction and 
thus, simulating a stroke for indhfldual characters. This Is implemented either by 
having a muBKfirectional (with fl» nonnal tep mechanism) button be the muM- 
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Character Key or by having the multicharacter key consists of indwidual keys that 
could be moved counter to the tapping direction. 

Gesture or stroke based inputting Itself is not new in that it has been used in 
computer systems as a "short-cut" for command operations like open file, dose file, 
run file. etc. For pen based text input systems, it is also used in the Windows CE 
sfandaid k^boaid to make it easier to enter basic characters in their capital fbmrt. 

This is done by touching the letter to be capitalised and sTiding the pen up and the 
capltel verston of the touched letter is dispteyed. The vyrmd^ 
keyboaid also deteds a backspace by sfiding the pen to the left and a space if the 
penisslWiDtheright Inthe U.S. PatentApplication 20030014239. sfiding is also 
used in pen based text inputting to input accented and other extended characters by 
having different sfiding directfons and tength of slWe detennine various versions or 
customised output of the touched tetter. The main problem of the Windows CE 

stendaid keyboard and the U.S. Patent AppRcatton 20030014239 is that it still 
requires touching on the srnaB virtual buttonflcey representing the letter before sM 
In our scribing method, you can fiterally start the sUde by toudiing the button space of 
another letter and then sfide through the detection regfon of the tetter you want to 
Input that character. Another m^ diflerence Is that In our invention, scribing rwt 
tapping is used in the actual setectfon of the tetter we want, vxhite in the other 
soluttons mentioned sfiding is used to seted an alternate fwm of the 1^ setected 
Bke accented, capital, exteiKled charaders or even command based fiinctfons white 
still relying on tapping for actual setedfon of the tetter. The only case vwhere our 
Inventfon uses scribing in congruence with tapping is when it is used on virtual mult^. 

character keys to create a seamless switch between ambiguous and unambiguous 
text inputting. The using of a slWe method to seamlessly dfetingulsh ambiguous and 
unambguous text inputting for reduced keyboard systems have been covered in U.S. 
Pat No. 6286064, but the sikling motton still necessitates first touching each symbol 
on each key precisely. Also, in aH prior art. the required character is only displayed 
on tiffing of the pen from the screen or after a certain tength is slid to ktentily the 
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detection region. 

0« imenlion is farth.^ enl»n»d «*h tl« use Of digW 

inputting on a Virtual keyboard. 
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SUMMARY 

An aspect of the invention provides for a method for a screen text input 
system. v>»herein to input a data value or data symlwl on a virtual keyboard 
unamb^uously using a gesture and stroke text input method cornpiising the st^ 

using a finger or object to stroke across a character representative of a keystroke on 
a virtual keyboard on the screen; detecting the touch on the screen; detecting the 
stroking motion from the point pf contact on the screen; matching tocatton points of 
the stoking path vwth detection legtons on the screen, vxhich are assigned data value 
or data symbols representalh« of the character displayed on the screen, n is located 
on ornearby; and displaying as text input the data value or data symbol assigned to 

the d^ection ref^on that is stroked across. 

An embodimentmay Include besidesa sirokeaciossolhergestures rike 

circling, crossing, crfes^aossing and zigzagging over the character and have the 
same fUnctonaWy as a stroke across. Additkjnally, the gestures would 1^ 
a digital inktrace on the virtual keyboard during gesturing. 

Another embodiment of the method wherein the matching of locatton points of 
\ / the stroking path with detection regions on the screen, are done In the order of 
^ matching v«th the most likely or common detection regton first to the least lik^ 

common detection regton last 

A further embodiment of the method wherein the detectton legton 
representativeof the character Is a detection box wHWn or ojvefing the character and 
the delectfen box can be of any shape and siza Addlttonally, the detection regton 
couW be a d^BClton Bne across or near the character. Also, the detectton Hne oouW 

be visible on the keyboard. Furthemwre, a spacebar could be represented by a 
single line or tWn bar on the virtual keyboard wherein It b seleded as per a detection 

line 
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Anrther1Urtherembodi,^nlrnay further comprise thes^ 
dala value or date aymbd in a diffe«rt case like upper c^^ 
typecaseorevenasalUnc8on/rfanaux«lanfkeyorstickyauxW^ 
^needing onrytopiass the auxfl^ry key oncev^tn^ 
d««nihekeytov««klnconcelt^»«h other keys-e.fl.st^ 

with the gesture. 

AyetfurtheremtwdimentofthernethodinayhawethechaiaderdIM 
belrig the first Character gestured over igr^ring any subsecpierrt 

have t«en gestured over. Aftematively. the character displayed bthe laslch^aclar 
gestured over ignorlrtg any prevlouscharacte«thatco«.d have been 

Anothervarlantlsthatthecharacterdlsplayedisthecharacterthalw^ 

overthen««tlgnorfng any olhercharade^thathave been gestu^^ 
detection «ne.thachafaclBr1halisgesturedovertheinosllsthecharacter 

aesliwedctosesltothacenlreofthedetecfionllnaYetanothervafi^ 
diaracters are disptayedlbr each characlerthatv^s gestured ove^ 

which they vKere gestured over. 

A8liDil«ther embodiment of the rnelhod wherein thes^ 
screen crsensor pad. orascreen or virtual screen thalv«rks>^asen8orol^ 

sensor Bee In pe^based inputting. 

Another embodiment of the method v^erein the character could be one of the 
characters Inamuiti^aractBr key. Additionally.theembod&nertv^ 
a muttWaracterkey input, rf thecharader or muW^iad^ 
character is tapped instead of stroked aaoes. 

AnotheraspectofthelnventlonprovWesascreen tad mput system 
comprising: a disfrtay routine displaying a virtual keyboard on screen^^ 
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data values or data symbols assigned to various detection regions on ttie virtual 
keyboard representative of the displayed chafacters on the virtual keyboard; an Input 
routine v>fhich detects a touch on the virtual keyboard and a scribing path of the 
contact with the virtual keyboard; a matching routine which matches the detection 
regfons of ttie virtual keyboard with the scribing path and determines which detection 
regk>n(3) is selected; and an output routine that displays the data value or data 
symbol representative of the detecfon regk)n(s) seteded. 

An embodiment wherein the system incorporates the method of Inputting for a 
screen text input systent 

Another aspect of the invention provides a method of Inputting for a reduced 
keyboard system. v>flth a plurafity of keys, each key having at least one feature 
wherein the fbature Is a data vahie. a lUnclkwi or a data symbol representative of a 
keystroke on a keyboard, whereto a key is a muBiKiiaracterkeyconst^ 

indhrMual keys, representative of the consisting individual data value or data symbol, 
ttial can rnove In a counter moton to the nomral motion of tapping on the multi- 
character keys, wherein to input a character unambiguously does not require 
changing modes between ambiguous and unambiguous text-inputting using a stroke 
text input mettrod comprising the steps of: moving ttie IndivklualoharaclBr key in a 
direction counter to tapping as per noma! for a muttkteracter key input; and 
displaying ttie data value or data symbol representattve of fl» IndivWual character 
key. AHernatively. Instead of tt» multi<*araclBrkBy consisting of Indlvktual cha^^ 

keys, ft Is a single button ttwt can be mo»fed m multiple directions beskles tapping, 
wherein each directkw represents ttie stroke tHxt Input mettwd of moving ttie 

con»s6ng indlvklual character key counter to tapping. 

Another embodlmert may further comprise ttw step of disptaylngttw data 
value or data symbol In a different case like upper case, diacritic and accented type 
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case or even as a fUTCBon, if an auxiTary key or sfidcy auxiliary key is used in concert 
with moving of the individual character key counter to tapping. 

Another embodiment may furtt»r comprise the step of performing as per a 
multi-character key input, if the button repres^ng the character is tapped instead of 
stroked and moved counter to ta|:v)ing. AddifionaRy, if more than one individual 
character 1^ firom the same mulfi-character key set lapped toge&ier. it would sUII 
perfomn as per a single multi-character k^ input 

Another aspect of the invention provUes a reduced keyboard system for 
injHittlng informafion comprising: a pluraBly cS keys, each key having at least one 
ftoture wher^n the feature is a data value, a funciton or a data syrriM 
representative of a keystroke on a keyboani wherein a key is a nruilti^^ 
consisting of indivMual character toys, representative of the consisting indivkluai 
data value or data symbol, that can rrove bi a coimter motion to ttie normal motion of 
tapping on the nrmHi-character keys; a dat^)ase for storing data wherein the data is a 
data character or a data symbol associated with an input keystroke sequence of the 
keys; and a display for displaying the infonr^on. 

A further embodiment wherein to input a chamterunamtnguousiy does not 
require changing modes between ambiguous and unambiguous text-inputting tyy 
moving a indivMual character key in a cfirecilon oounler to tappir^ as per normal for a 
multi-character key input 

A yet forther embodiment wherein Instead of the multM:hara^ 
of indivkluai character buttons; it is a dnc^e button that can be moved in mtAiple 
cBrections beskies tapping, whereto each dbectton represents the 
moving of ttie consisting indivkluai character key counter to tapiring. 
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Another embodiment wherein Ihe mutti-diaiacter key functions as per a multi- 
character Input when tapped. The muHMiaracter input couki be u^ng any 
existing reduced keyboard ^stem such as those described in U.S. Pat No. 
5,818.437; 5.945.928; 5.953.541; 6.011.554; 6,286.064. 6.307.549. and Singapore 
Patent Appik:afion 200202021-2.^ 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, oliijects. and advantages of embodiments of the invention 
vwll 1)6 better understood and readily apparent to one of oidlnaiy sWB in the art 
the following descripiim. in conjunction with diawings. in which: 

RG. 1 shows how an on-screen k^board (oonvwifional QVVERTY ksif^ 
look like on a touch screen or screen input surface. 

FIG. la shows how an on-pad keyboard (conventtona! QWERTY keyboard) could 
kx)k like on a sensor pad. 

FIG. 2shows howan on-scieen reduced keyboard system (e.fl. TenGO) could took 
19^ on a touch screen or screen input surfiace. 

FIG. 3 shows how fifwUvidual characters on an on-screen k^rtjoarel are stroked 
across (scribed) and the display of the tffid input that foitows. 

FIG. 4 shows eKsmpies of detection regions. 
FIG. 4a shows an exanq>le of ine detecfion regkNt 

FIG. 5 shows scrlbirtg rnethodotogy applied to a hanWcey reduced keyboard system 
with imdthcharacler keys con^sling of incDvklual buttons. 

FIG. 5a shows scribing rneihodotogy applied to a hariM(8y reduced keyboaitt system 
virith joysfick-Oce rmAi-charactar keys. 

RG. 6 is a Mode digram showing the main components associated with the software 
program of this invention. 
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FIG. 7 is a flowchart ctepiding the main steps associated with the operations of the 
software program of this invention. 

FIG. 8 IS a flowchart depicting the main steps associated with the input routine of the 
software program of this invention. 
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DETAILED DESCRIPTION 

Throughout this description. tt« embodimenis shown should be considered as 
eomples. rather than as Hmilations m Vne present invention. 

As mobile devices shrink in size and continues to encompass more text-based 

computing appficatlons that reqiiiie texMnputting like emails and word processing, 
the challenge is to present to the user a tBxt4nputling solution that is not only fast, 
easy, and Intuitive, but also to be able to be used for sustErined or extended 

inputting. 

Currently, there are two maSn genres of solutions, the hardwvare based text- 
inpuUng methods like rrriniature k^boards and the software based text-niputting 
methods whtoh main^ encompass either pen-based or touch screen soluttons like 
handwriting recognition and virtual keyboards or hands-free solutkms like speech 
recognition. Speech recognitkm thou^ seemingly a competling alternative to ^ng 
and having gone through mudi improvement is still plagued writh issues of 
inaccuracies, long training and learning periods, sp^, privacy, arwl other human 
fedors like its usually more natural to think and type than to taBc and tWnk. Because 
of space constraint and Bmitalions, hardware based solutions like miniaturised 
keyboards with th^ tiny buttons and leys are dHikwIt to type »Ki errors Imppen 
often firom pressing the wrcmg neighbouring keys. Pervtesed soiutk>ns are not tM 
much better off vvilh handwriting recognilkm still being largely inaccura^ 
requiring k>ng learning practk»s to trsdn the recognilton soRware. CMher pen-^^ 
soiufk>ns Gke the virtual keyboard encounters the sanne pitEalls as thar hardware 
counterparts in that the srnaB area alkx»ted to ttie virtual Iseyboard also begets tiny 
buttons whk:h require a tot of concentration and Ibcus to type on and mistypes are 
frequent Cleariy, an these solutions are unabte to provkie a suitable taxtfinputting 
platform for sustained or more intensive text^iputfing. 
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We have reoogntsed that there are bMO main directions to create a more 
comprehensive mobile text-jnptitting sdutton. One is Ibra more efficient method than 
tapping on tiny virtual keytK)ard tnittons. another is for a reduced l(eyt)oafd system to 
minirrrise the nunriber of keyboards requifed and thus ermbiing larger keyboard 
buttons. 

In order to ^pe on tiny buttons on a virtual keyboard, we needed a dighHy 
stower but mctfe forgiving method than tapping which reqiAres too much 
concentration and focus and is not tolerant to misses and inaccurate tapfring. Thus, 
our inventton the gesture or stroke mpult text inputting method. The gesture or strcdce 
input text inputting method uses a slower step process (gesture) than teppnig to 
becorr^ a nrtore eftectrve, accurate and ^ult tcderant method to select characters 
from an on-screen keyboard. The rnethod is applicable to all rnam 
including QWERTY-type keyboards like the English. French and German keyboards 
and ateo non-QWERTY-type keyboanls like fte Frtaly (Textw^™ Solutions Ina - 
US. PA No. 5.487»616), Opti I. Opti II. Metropofis keyboard, and even Chinese 
keyboards. Japanese k^boards. eic. 

The kl^ and purpose of the invention is to have an input method that does 
not require as much corK»ntoatk)n and focus as when tapping on small on-screen w 
oni>ad keys and be nme aocurete, more tautt tolerant and thus overa^ 
also enhanced with our inventkni leaving a d^itai ink trac^ 
which senses as a visual feedback for the user to ac$ust his textnnpute^^ 
This translates what was frecnientiy a fojstrafing ^fort of concentrated tapping to a 
more tault tolerant thus mjoyable. strokihg gesture makes it even more provocative to 
use for screeivbased text iriputting or pen-based text inputting. An application Ibr the 
tm/ention yNOuld be for snrrall. medium devices like mobUe devk:es. PDAs, handhelds. 
Pocket PCs, rrobtle phones, tablet PCs or even virttal keyboards or any devices that 
ises screen-based or pen*ased inputting. FIG. 1 shows how an on-screen 
implementation of a virtual keyboard 12 couM look Dke on a handheki device 10. FIG. 
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la shows how an on-pad impiemerTtation of a virtual keyboard 56 oould look like on a 
typing surface pad 54. the surface pad 54 is usuaBy linked to a computf ng processor 
52 and the display 50 to which the t^ inputting appears is on a separate screen 50 
which is linked to the sanne conoputing processor 

The embodiments depicted in the drawings, and the system discussed 
herewith may generally be implemented In and/br on computer architecture that is 
weD known in the art The functionality of the embodiments of the inventton described 
may be implemented in either hardware or software, in the software safise, 
components of the system may be a process, program or porlton thefeof, that usually 
perfomns a partk»lar function or related fiinctions. In the hardware sense, a 
component is a functional hardware unit denned for use with other components. For 
example, a component may be implemented using discrete electrical oomponarrts, or 
may forma portion of an entire dectronic circuit such as an Aj^catfon Spedfio 
Integrated Circuit (ASIC). There are numerous other possitriBttes that exist, and those 
skitted or) the art vvould be able to appreciate that the systm 
Hfnplementad as a combinatfon of hardware and software components. 

Personal computers or computing devices era examf^ of computer 
architecturas ttat enrtt>odimente may be implemented in or on. Sixi) computer 
architectures comprise canvpon&n/ts and/or modides such as central processing units 
(CPU) with rricroprooessor, random access nnerrKxy <RA^ 
(ROM)fi»*temporary and permanent respectively, storage of information, and mass 
storage device such as hard drive, rnernory stick, (Bsk^. or CD ROM 
Such a)rrqputer architectures furtiier contain a bi^ to bii^^ 
and control informafon and oommuntcatfon between the components. AddSionaily, 
user input and output in t e rface s are usiaDy provided, such asa keyboard* iriouse, 
mkanophone and the like fbr user input and display, printer, speaks 
output Gei^raBy, each of the inputfoutputint^fiaces is connected to the bus the 
contn^and ftnplemented with contaoUer software. Of course, it will be apparent that 
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any number of fnpuU^ou^ de>Aoes may be implemented in such systems. The 
cx>mputer system is typically controBed and managed by opeiating system software 
resident on the CPU. There are a number of operating systems that are commonly 
available and well known. Thus» embodimmts of the present inventton may be 
bnplemented ufi and/or on such computer architectures. 

The stroke input text inputfing m^hod can be implemented either by software, 
hardware or a hybrid of both. Generaliy, if Hs implemented purely via software, for 
example with a soflkey (e g. virtiml keyboards on a touch screen) implementation, 
the device that the stroke input inputting method is rmplentented on typically has 
an Operating System, a BIOS (Basic Input/Output System), a display and an input 
mechanism (e.g. touch screen and stylus). Then the software for the stroke input 
text inputting method may include a software program (that covers the methodotogy) 
written in a programming langiage supported by the operating system and a 
populated datat>ase, that covers the assignment of data values and date symbols 
with detection regions. 

If the stroke input text inputting method is imptemented with a reduced 
keyboard system in hardware, for example as a harcfl^ accessory, then the 
hardware may encompass a processor, a memory module IHce ROM/EPROM, an 
input mechanism such as buttons, keys, elisors and the like» and an intertece 
sock^ to the d0vk:e such as mobite devk»s. PDA. hancmeU cornputers, nn^ 
phones, console devtees and the yke. Of course, the dispteycouM either be 
configured on the reduced keyboard system terdware or on the devk:e. Vartous 
oomUnattonsarepossit)ie. The program and database could be stored in the 
memory modules arKi the processor a generic mkToprooessor that runs the program 
in the rnernory and r^ys the infonriation to the disptey and intertece socket The 
program couM also be mapped to ttie proc^sor for 6)amnpte as in a digital s^nal 
processor (DSP) and tte database stc^ in the nnamory modute. (Beneralty, the 
processor is the main central unit On inputting on the input mechanism, a signal is 
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sentto the processor. The processor may either process the sigrtal for example if the 
program is stored in the processor or it virill query the memory and process the 
iriformation in the memory with regards to the signal from the inputs 
The processor of the hardware solution of the reduced l«eyboard system will then 
output signals to the display andfor via the inter«acesocket to the device for example 
PDA. hardware accessory, and the like. 

As a hybrid solution, the memory In the Implemented device, for example a 
PDA or the like, could be used to store the program and database via a software or 
software driver and using the devfctfs processor to process the program as similar to 
the first case discussed abova The hardware may indude an irvut mechanic 
as buttons, keys, sensors and an Interfaca If the inpiit mechanism is built onto the 
device for example wHh additional buttons, then the interbce may simply be wires or 
wireless means that connect and communteate to the device. If the input mechanism 

is on an external device, such as an accessory, then the interlace may be like an 
interface socket like in the second case discussed above, and the display may be 

ftnplanted on the hardware solulion like in the earlier case vvlth^ ^ 
using the display of the devtoe. 

Of course, to Implement the reduced keyboard system In hardware, there may 
be connecting whes like dreuilboaidstohouse the draiHry. processors, memory. 

ete» and a housing that mounts Iheentire hardware part like buttons, display and tt^ 
dmA board. 



Scribing or Stroke Across 



Because tapping is a near^nstantaneous step process, tt also makes It more 
» and fhistrating to use toselectsmaP characters orcharacters on small virtual 
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buttons, requiring lots of concentration and focus, yet sbH making many mistakes and 
needing to do a lot of error correctkm. 

What is required is a sT^htly kwiger process step that takes the bite out of 
needing to concentrate as much and stfll be intuitive, easy and fast to use. The >kw- 
dovim" process step comes In the form of gesturing across the required character to 
input text instead of tapping on H 

Although many gestures couW be used to delay the process step like circnng. 
crossing, criss-crossing or ag-zagging, there is one preferred gesture whteh is the 
stroke across the character or scribing. Scribing is preferred as it woukl in general be 

faster than the other gestures yet provide enough delay to prevent needing to focus 
too intently on where you are scribing unlike lapping. This vworks for any touch screen 

input or screen witti sensor pens or sensor input or even virtual keyboards or sensor 
pads with sensor pen$ or serisor detectors. BasfcalV, all manner of charadeis ca^ 
be scribed, be it numerals, alphabets, symbols or punctuatkms. 

The scribing gesture is further enhanced with the use of a digital ink trace that 
is reflected on the virtual k^^rd during the serving motfon. This gives a real-time 

visual feedback to the user, making it easier to make any adjustments "on the fly" 
and literally enables the user to "see" where he is scribing. 

FIG. 3 shows an example of how scribing can be used to select a character on 
a virtual keyboard 158 for a handheW devfce 150. The user uses a stylus pen 158 or 
object to scribe on the character -y" 160 on the keyboard 166. This inputs the 
character onto wherever the text cursor cunently resides 154 on the display 15Z As 
it can be seen, the scnl>ing couM even stert on a neighbouring character "g" 161 thus 
creating more fl»(S)i% smd error tolerance for the user. 
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E.9. 1 To illustrate the effectiveness of scribing, take 2 small rectangles and place 
them slightly apart to simulate distance separatron on an on-«creen k^t)oard like 
below: 

. □ □ 

VVhen comparing between rapWIy alternating 

rapidly strddng across the 2 boxes. It wotrid be seen that you would get moie hits 
(touching the rectangles)/hiln, nriuch less misses and requ'rir^ less effort 
(concentration) for scribing the rectangles. 

Detection Regim 

The main mechanism in our invention to make scritnng more effective and 
also to achieve not needing to focus and tap on the smalt butbms is the usage of 
d^ection regions. Previous ge^re methods Ite those described in U.S. Pat No, 
6286064 and U.& Patent Application 20030014238 all lequiie initially contacting the 



The detection region for a character can be a detection box (any shape or 
size) that either cowers the character or Is snwller and kept wHhfa the character. ^ 
the use of detectlbn regions a user can start the scribe by touching the button space 
of another character and then sTide through the detection region of the character that 
is required. RG. 4 shows how detection r^ons 202, 210, 214 are allocated over 

characters 204, 208, 216 and (he extra spaces 205, 209, 215 it creates between 
detection regions and the respective (K)rmal button spaces 200. 206. 212 to make 
setectk>n of characters more fault tolerant The d^ecfon region anows lor more feult 
toterance on the sterling poirt of the scribing nwlfon because of the increased space 
between detedfon regknis (i.e. you can start scribing on any free space 205, 209. 
215 without triggering any input), though too small a detection region may make It 
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hard to detect the scribe over a character. As can i3e seen, detection regbns work 
equally well lor any chaiacteis or symbols (e.g. Chinese chargKter 216). 

Also In the prior art U.S. Patent AppHcation 20030014239» the sliding method 
is used to select alternative forms of the character Oke accented, capital, extended 
characters or even command based functions while sbH relying on tapping for actual 
selection of the letter whilst in our invention, scribing Is an Improvement over tapping 
to sdect a character on a virtual keyboard unambiguously. 

The detectfon region mechanism is even more gr^Vy enhanced when used 
witti the fine detectfon region as discussed below whteh is the preferred embocfiment 
oftheinventim. 

Line Detection Region 

FIG. 4a shows how the line detection region 242, 248 nr»y l3e alloca^ 
characters 244. 250 vMch are allocated a nomial button space 240, 246. This 
embodiment creates even rrwe spacK between line detecfion regions to make 
selectton of characters even more fiault tolerant (more space between line detection 
regfons) yet barely reducing the drfficulty of selecting the character via scnTJing. 
Again, fine detectfon regfons work equals well for any characters or symbols (e.g. 
Chinese character 250). 

Eg. 2 To Bluslrate the effectiveness of Bne detecSon regfons, takB 2 small rectangles 
Oo represent box d^eciion regions) and place Siem SB 
distance separatfon on an bn-screen keyboard nke below: 
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Next take 2 lines (to represent line detection regfons) and place them siightiy apart to 
simulate dtetance separation on an orvscreen keyt)oard fike below: 

* p 

When comparing between rapidiy aitemating scribing between the 2 redangies and 
rapidly stroidng across the 2 lines. It would be seen that it is 
across the lines and nquim less conce r ih aU on than scribing tte rectangles because 
you would need to concentrate to avoid scribing the other region tiist 

Once you extrapolate the results for an entire virtual keyboard vvith a^ 
characteis dose to each ottter. on all sides, and you vwMJid be able to see ttie 
effectiveness of the Hr^e detection regions. Detection fines can even be made visisie 
on the virtual keyboant to fiacflitale scriUng. 

\Arith line detection legkMis, (his inakes it possible to incorporate space 
consumir^ functfons fike the spacebar into a single line or a thin bar. The selectkm of 

the function vtfoukJ thus snnply be to scnlae across the One or thin bar as per a nonn^ 
line detectton regkm. As a line or 0iin bar, it wouM be much easier to 
implernentfeituals the fiinctton in £m area or ^paoe to maxsnise t^ 

eflkdency and rrriiMse space takm up. An exarnpie of how a line sf»K»bar couM 
imftemented is shown by the vertical Ine 1 1 0 on H6. Z 

The fiexibntty and power of detection regions is even foriher realised using 
roles for selection. 

Rules of Seiedion 

With detectkm regkms, especially detection line regfons, it is now very ea^ to 
scribe a character even vioth smaB virtual buttons, Ae^ up the concentratton^ 
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and frustration norfnally associated with snraJI buttons. Sfnoe now you can have the 

start poim of the scribe in any location, you wouW need niles of selectlDn to decide 
which characters scribed are being selected. 

There are basically four rules that can be used to decide which characters are 
seiecled: 

1. Rrstdetecaonr^lon scribed across is the character selected 

2. Last detection region scribed across is the character setected 

3. The detectlbn region scribed across the most is the character selected 
- For nne detection regions that would ntean the detection line that was 
scribed closest to the.oentre. For boxed detection regions. It could 

either be the detection region that was cut closest in half or the 
detection region that was gestured ower the most (e.g. for gestures like 
circling, criss-crossing, zigzagging, elc.) 

4. All detection legions scribed across are characters setected In the order 
they were scribed across 

For rules 2 and 3. itwould mean that either the selectfon dedsibn can only be 
made after the touch contact is broken (e.g. the pen leaves the screen) or after a 
fixed time mterva) after contact with the surface. Rules 1 and 4 would not require the 

touch contact to be broken which makes it more flexibte and provides the best 
reacfibn time and speed. Rute 1 is the preferred embodiment as it is more natural 
and aHows for a more -casuaT scribing as it does not require you to concentrate and 
focus on where your scribe goes afleryou have setected the character you wanted. 
In other words you can be more -tecWustre* In the scribing v>rtiich reinforces the ease, 
natuialnessand lUn part of the Invention vyithoutcompromlsing speed ^ 
effectiveness. Usiiig nile 1. unanrtWguous tead inputling using the 
can be very fast and easy as you need not VMonyvwhere you first touch and vvhere 
your motion goes after scribing across the detectton line you viented. Setection rt^ 
character Is instantaneous on crossing the first detedfon line. This Is unlike prior arts 



wo 2004/079557 



PCT/SG2004/000046 



23 

that ather requires lifbng the pen from tt»e screen before a selection can be 
detennined or requires a certain line an<Vor direction to be slid before character 
selection can be determined. 



lnputting.Special Characters or FUneUons 

To input characters in a different case like capital letters. cBacritic accented. 

extended characters or even as a function can an auxiliary key is used In concert with 
the scribe. By selecfing an auxiliary key and then seteding a (^lacter by scriW^ 
special characters are displayed or a functfon is perforined. The prefbned 
embodiment wouW be to implementsfickyauxirary keys viiherB the auxiliary need not 
be pressed simultaneously with the scribe. The auxifiary need only be selected 

once before the scnl>e (a flag VMOuW be activated) and then folkjwed by scriW^ 
required character. 

The special characters or functions are defined in a database as are the 
characters, data values and data symbols associated with each detection regkin. 
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Screen Text Input System 



The gesture or stroke input text inputting method can be implemented on pen- 
based systems and devices as a software program or device d^^ 
main components associaledvi«h a soRware program for screen text inputting 
system, in accordance with this invention. Th e screen text input system 300 wmiirf 
mainly apprise of a virtual icevboarddia piay 306 vwlhdelectiort regions 302 at 
appropriate tocalioris for inputting, a database 308 to store set of data values an d 

data symbols assigned to th e various dete ct ion regions which is representative o f tt^ 

displayed characters on the virtual kevbcard and also any spedat c haracteisor 

f unctions associated with sequence of auxil iary keys and detectton regioreTi" 

software program 300 or devfce driver 300 with an Input routine 302. matching 

routine 304 as weO as an output routine 306. The database usually resides in the 
memory 310 and every appHcatkm 314 (e.g. emails, word processing, spreadsheets). 

even the sofhii«rB program 300 or devk» driver 300 and mernory. vwuW functton 
under the control of an operating system 312 such as Windows CE or OS. 

FI6. 7 shows the main steps associated virtth the operatfons of the software 
program. The input routine, as shown in 302 R G g v«n..MH etect the touch on ^ 
screen 350. foltowedbv the B cribinQmotoi 352. At «rfiiehpr>r»t,i^ 

as had shown in 304 RG. 6 would monitcr the path of the scribe and tries 10 match it 
with any of the detection regions 354. Once a detection region s touched or crossed 
0.e. using rul e 1 of the rules of setecHon), the matching routine would re trieve the 

data value, data symbol, special character or fandion that matches the detedtoT 
regfon scribed, in combinalfon wtlh any amfmary fc«y» p«.>o«o^ ^ 

infonnatwn to the output routine as shown in 306 RG. R The output routine vvould 

then display on the display of the device where the cursor or input point is currently 
positioned 356. If no scribing motfon is detected in 352 following the touch 350 then 

the touch operates as per a nomral touch input on the keyboard or nomral multi- 
character if touched on a muHhcharacter button on a reduced keyboard system 358. 
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FIG. 8 shows how the input routine resol ves the scrtbinq motion anri gi ig^^ft 
Jpbe matched with detection ra te g.e. Mne^^ reoionV Fin^t^ 
delected on the virtual Iceyboart 400. tt»^55idinateft^ retrieved asXi 

and Yt 402. TTjes^hgmotion is traced and each cootdlnale detected r^^^_ 
404 in discrete time inten>ab(1 ion) , usually detemiined^fte operating system, a s 
jO^and Y„ 406. Une equations are ca tajated as scribinB^;^^;^^^ x^, and y~ 
1 to Xo and Y, 408 and these jine equations are mateh«i d urin o the scribing pfocesB 
41 0 with the line detection region's equations to see if any Bne region is scribed over 
(l.e. interception between the 2 line equations). 

The database that store the set of data values and data symbols assigned to 
the various detection regions as well as any auxiliary key plus detection region 
combos oouM look fito: 



Detectton Region 


Character 


XlYt, X2V2 


q 


^Ya, X4Y4 


w 


XsYs, XeYe 


e- 


Y7, XaYs 


r 


X9Y9, XtoYto 


t 







Where XtYi. X2Y2 shows the coordinates (X« is coordinate ii>r the horizontal 
axis while Y, Is the coordinate for the vertical axis) of the opposing coortin^ 
detection rectangle box. In the case of other shapes besides a rectangle being usrt 
(e.g. triangle) more coordinates could be used or In the case of a drde, a centre 
pomt and its radius. the prefenred embodiment of detection line regions, XiYt 
XaY2WOuWbeXtY,,XiY2foraverticallineorX,Yt.XaYi for a horizontal fine. 



For auxifiary keys plus detection regk>n combos, the database couM todk 
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AuxiUary key. Detection Region 


Characters 


shift, XiYi.XaYj 


Q (capitaiAjpper case) 


shift, X3Y3,X4Y4 


w 


shift, XsY&XeYe 


E 


aiix1.X6Y5,XeY8 


6 


aux2.X6Ys.X6Ye 


S 


aux3,X5Y5,XeY, 


6 







Thus in the above database exampte. pressing shift (stidcy shifQ and then 
scribing the detection region XsYs, )Q,Ye would select and display the character -e' in 
the upper case. -P while pressing the auxiliary key 1 (sticky aux) and then scribing 
the detBclton region XsYe, X^Ye wouW select and display the character "6". 

to make the matching routine inore efficient the detection regfore are stored 
in the order of the most commonly scribed character to the least commonly scribed 
character. TWs most common letter used fist could be obtained easily in any 
prefaned or referenced statistkx By using a simple common letter used Bst to se t-up 
thedafatoe ttiis ensures that the n ^trft hig routine wouM always match the scribing 
coordinatetequatfon with th e most likely i mp st common) d e^fonr ^kxi first 
proceecftfwtDttenextmortiaffliyanrien^u; 

An example of the charactere in the English language (if used ori a (3WERTY 
keyboard fayouO arranged »n order of m os t commonly used to least commonly used 
character couW be: 

E.TAO.I.N,S,H,R,D,L.C.U.M.W.F.6.Y.P.B.V.K.J.X.(5,Z 
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Thus the database that store the set of data values and data symbols 
assigned to the various detection regions could look like: 



Detection Region 


Cliaracter 




e (most common) 




1 


X5Y5, XeYe 


a 


X2eY2a, X2QY28 


z (least common) 



Reduced KeyboanI Systems 

The stit)ke input text Inputting method is especially useM for 
text inputting for reduced keyboart systems. e.g. TenGO (Smg^poie 
Application 200202021-2). For virtual reduced keyboaid systems. itaRaws 

unambiguous text bputting to be done without the need to switeh modes ftom tt^ 
nomial ambiguous taxf inputting or the need for additk>nal buttons. It is also a direct 
unambiguous text Inputting method that does not require altematrve mult^step 
methods likB multi-tap and two^tep methods covered in U.S. Pat No. 6.01 1.554 and 
6,307,549 for reduced keyboard systems. 

ThemainfactorlsthalthestiokBlnputtexlinputsystemcandifferei^ 
between a scribe and a lap. thus being abte to distinguish unambiguous te^ 
(scnbe) and ambiguous text Input Clap) simultaneously. Tl» using of a sfide 
to seamlessly distinguish bet««en ambiguous and unambiguous la^ 
reduced keyboard systems was prwk)U8lyad«Jressrt but 

me slWIng motion slili necessitates first touching each 

VVSthourimp,ovedstrokeinputtextlnputlingsystem.lhisisnokmgern«^ In ' 
fact; there need not be any individual virtual keys to represert the IhdhWw^ 
charactersthatmakeupthemultk*aracterkey108asshownlnRG.2.FIG 2 
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sho«« hoiv a reduced keyboard system could be Implemented on a handheld device 

1 00. The reduced keyboard system would nomrally consist of a virtual keyboaid 104 
madenipofmuttkiiaiacter buttons 106 and a database 108. The characters are 

d«played as .wmial on the muW^Wter key and lapping on tte 

Icey wouW trigger amWfluous ta)rt Input ««ch would be re^ 

disambiguating algorithm, while scribing on the individual characters ae. detection 

regions) would trigger unambiguous text Input and display the character 
representative Of the first detectlbn regk« scribed ae. using mie 1 0f the 
selection). This would make using virti^I reduced keyboard sy^ 
devices much easier and faster when swHchlng between unambiguous and 
ambiguous text inputting. 

TWs same methodotogy can be applied to reduced keyboaid systems usma 
Physfcal keys as wen. by Simply using physical multH*a,acler keys that are capable 
Of srniulatmg a -scnbe' motton counterto the nom«l tapping or pressing of the keys. 
^r»tvention. therearetwoprefenedembodiments to 
te)<t input methodotogy for physfcal reduced keyboard systems. 

Nomially. the reduced keyboard systems could be represented in two main 
i««jrs. either as large buttons, that oouw be Implemented to resembte 
nom«lkeyboard.bul««hindlvlduaIcha,acte,ssha^ 

eDoompressspaoeandutilisingalai8erbuttontolmpiovBtexlinputtlng)as 
^escr^ed IT, Singapore P«ert Appr^atlon 200a^ 

tfoes not resemble a nomral keyboard but to minimise space utilised by the keyboard 
asdescrlbed in U.S.Pat Na 5.818.437; 5.945.028; 5.053.541 ; 6.01 1.554- 

6.286.084. 6.307.540. and Singapore Patent AppncaHon 200202021-2. 

IntheZ!^!'!!^"*^''^'*^^ 

m the fomiof the physK:al multi^racter key consisSngofindlvWual keys. 

'«Presentath«oftheconsistingcharacters264ofthemulfr^^ 
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couU be moved counter to the tapping motion as shown in RG. 5. FIG. 5 shows how 
a keyboanf using this methodoiogyAnechanism 268 could be implemented on a 
handheld device 280. When topped or pressed, the individual buttons 264 move 
together as one 270 and input as pera nomwl muIfiKjharacter key input The 
individual keys however are able to move in a direollbn counter to the tapping mo^ 
(e.g. up or down) and tWs motibn woukJ simulate a •scribing' n««fo 
unambiguous text input and display the individual character as represented by the 

Individual keys. In FIG. 5. the individual key -O" 284 is moved up thus inputlii^ the 
character "o° to where the text cursor cunentiy resides 262 in the display 266. Of 
course if an "up'motfon is used for unambiguous text Inputtmg. a 'down' motion 
couW be used to input special characters or even fundfons. 

For physical reduced keyboard systems using smaller keys or only having a 
smaller area for k^rboard (i.e. smaller fonn factor), the scribing methodotogy can be 
Ihiplemented In the form of the physkal muW^^harac^ 
move in muHipte directtons in addition to the nonnal lapping movement (e.g. a 

joysticfc^ike button 288) as shown in RG. 5a. FIG. 5a shows how a keyboaid.^ 

using joystick-like buttons 288 could be Implemented on a handheW devfce 280. 

Thus, to input individual characters unambiguously, each direction wouW represent 
each indivklual chareRter in the set of characfeis (e.g. 'cr, "W, 'E', "R", T) 

represented by the multW«racter key 288. Because generallyamul*^^ 
vi«uld not represent more than five charactera In the base set (without the use of 
auxillaiy keys or menufeelectfon llste). the prefened embodiment would he «» 
multiple directk«s to be the five directfons in a forwaid semWrete as show^ 
5a. m FIG. 5a, the multM*aracler key 288 is moved right thus Inputting thecharacler 
T to vi^ the text cursor currently resktes 290 in the disptay 282. Of oouise, tesser 
directfons couW be used for muMwiiaracter keys representing tess than S chalacte^ 
or more directfons (e g. backward semi circle directions, pulkip. ck)ckwise and 
counter^kxAwise twists, ete.) could be implemented to accommodate non4>a3e 
character sete as well likecapitel, accented, extended or diacritic charactere or even 
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functions. Thus nwving the button in the various directions would unambiguously 
- seledAlisplay the data value or data symbol or even furation associated with the 
button and direction It was moved. Thfe would seamlessly integrate unamlriguous 
ted inputting (direcfonal inputting) and amb^uois text inputting (tapping) for the 
physical reduced k^board system. 

Of oiurse, the unambiguous text inputting ftv recbjced keybdaid ^sterns 
would operate as per a nonmal unambiguous tmt inputting fbr ftmciions IBce sa\^ 
new words to libtary. 

Some design fectofs taken into consideration for the gesture or stroke h 
text inputting mettwdoiogy and implementalion was the mstiatkm when te^ 
small soft-keys on screen for small motNle devfces like handhehis, PDAs, mobile 
phones, pocket PCs and tablet PCs. The requirements were for better and more 
efficient ways to input text without compromising <fisplay screen size 0.e. larger 
buttons), fast adoptton and a tow learning cun^e, and be oompafibte with all marmeis 
of keyboards, whfch Includes QWERTY-type keyboards like the English. French and 
Genrnan keyboards and also r»n-QWERTY-type keyboards like the Rtaly 
(Texiwarem Solutk)ns Inc. - US. Pat No. 5,4«7,616), Opfi I. Opti II, Metropolis 
keyboard, and even Chinese keyboards. Japanese keyboards, eta The methodotogy 
dewetoped vwas also to be Implementable on reduced keyboard systems whfeh use 
niulli<*»racter keys so as to piovWe seamless Implernentation of unaittf^^ 
Inputting for reduced keyboard systems (using eilhervirtual keysor physteal keys), 

without the need of a mode change function between ambl&uous and unarnbiguous 
tSKtinput 

Since tapping on small buttons or characters was the problem, we needed a 
process step that had a rnore flexibte starting point and took a slightly tonger time 
than topping so that it altowed for adjustments on the fly, but woukf speed tex^ 
inputting overafl because of lesser frequencies of enors and less userfrusiratnn and 
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beigwened user experience becauseof a lesser need to fbcus^ 
Isaceuracy toleraot and allovvsfbratljustments). Thus, the concept of gesture or 
^>tetasedtBxtlnputtjng was developed. The p,efe^ 

. *^«^acn«sorscribing.|,utaIlolhergestureslikedrcfing;c«>sslngc^^ 
crossmg. or ag-zagging, etc. is appficabte albeit 3to««r. Therefore, with scribing all 
^'T! *^ « finser orot^-ect Is to stroke across any character of 'the 
teyboard on screen and the Character is inputted. Scribing does not 
havmgfteslartpointto be on thecharaclerltself. infect the start^^ 

toln'^^r*^'^"'*^""'"*"'^*^'*^ 
tomputrt Thsworksfor any touchscreen input or screen with sensor pens or 
^^inputoreven Virtual keyboardsorsensorp^ 

detectors. Basically, afl manner ofcharacten* can be scribed, be ft numerals 
alphabets, symbols, punctuations, eta 

An^«icementofscn>-ngv^ 
fl^vrrtuall^yboardwhilesc*^ 

^1^0 neto scm*a TOm elte««. hBteaa Of n«ldn9 the 

fun«leTOmtoiM»,pUB„^Afartlwuseorin»dateclonistoiBdu^ 

|^«"r*«tar..«c«ldt.«„d,«tor.opl«.*.»,„«lc,„;i;^., 
nWmMspattlakeniipandopSnaKtMhpulJnsfcw^ 
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■^•oflfctodetermlnewhichcharacterjsbeingscnbed 

filstcharacterscribed. lastcharacter scribed orthe^ 
^c^ofr^ton Of ctetectlon region 

w^thesoeenfeurfeceorafterapredetennlnedti^ ,„ 
usmg the prefenedembodimertcrfallneacrDss the character to be^ 
det^ regi^^ then the prefer^dlogfctbrdeterininirig character scribed Is the fl,^ 
character whose detectibn rme is sen-bed across. 

^«««>«^«««mertoouIdbeusedinconcertw^ 
auxJ^ry toy (stckymeanrngneedonly press theauxifiary key o^ 
keeph^dfngdov«,thekeytowo,k,nconcertwltho,herkeys-e.g.stk*^ 
generate special variations of the character scribed like uppercase, diacritfc 
characters or even as ftmctkm caRs. 

^«^»>^niethodv^«iksgreatwithmuHM*aracterkeysm 
l«yboard systems because it need not ovenide the original ambiguous tapping 
ftin^^asa scribe isdlstincfive^ tap. Thus, for a multi.*a,«ter 

button, as used by reduced keyboard systems like TenGO or numeric phone pad 
s^likeT9(l>(by TegfcCommunicafions. Inc). iTAP- (by Motorola. Inc) 
eZIT«^(by2i corporation). orVVbrdV^^ 
«ertef«themull^^^ 

^^»Vu^ormultl4apping.butifascri^ 
"«*<*««cterset.thenthecharacte^^ 

teyboardsystemsasv^L TWs^iulrsssomealterairons 

B^ala|germulti.W:ter button thatcanbe^^ 

Of md^ buttons represenlbig the indivk*«l 

«n be moved counter to pressing (e.g. pulled up. push fon«ards or pushed 

t«c«««rds). Another aftematfve is 
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movement capabifities or ladial pmssing capabilities, besides pressing straight dovw. 

with each mowemertordfrectfonal press representing a chaiacter of the 
set of the multkihaiactBr button. 

in vfewof the ab«« description, the essence of an embodiment of the present 
Invention Is to piwlde a less Ihistiating method to unamb^ousty 
virtual buttons and also to seamlessly Integrate unambiguous teA inputting and 
unambiguous tad Inputting. Atthough the references are fbrchaiacteis. the teachings 
of tt« presort system could easily be extended to any symbol numeial. or fi^ 
Numerous embodiments of the teachings of the present lm«ntlbn beyond those 
speciftelly described here are possible and wrtUch do not extend be^ 
of ttwse teachings, which scope is defined by the appended daima In perticuiar. 
appiicailons of the system are not limited to ttie standaitf unambiguous code or ti> 
applications only in mobile devices or conventional devices requiring text input, but 
are well suited Ibroflier applications and embodiments, even futurfstltf' (less 

conventionaO ones like writing surfece pads, sensor pens and optical or movemem 
rwognition Input devices, or any etectronic device requiring ^ 

of nonnandomcharactefs as long It a>uw detect coordinates or diffeientB^ 
motidn. 



The text Input mettwiology described here may also be mixed-andH^ 
with otherwBlHmown word comptetion mechanisms to lUrflierred«^ 
teystrolces requfred for some varielles of text Input Addition^ 

methodology and mechanisms need be Implemented toa)mpieiB the reduced 
keyboaixJ systems as long as Its essence remains and main taxi Input funrt^ 
•ntact. ttios allowing for the omisslbn of certain meaiodotogles and 
»«'uce cost, software size. Implementalibn i 
have (but notcriticaO functionalities. 
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tt wiB be appreciated that, aimough specific embtx^ 
have been described herein for puiposes of Hlustratkm.v^ 
n«*v^o«t departing fiornthescopeof the inventk^ 
not Dmited except by the append^ dams. 
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Whatisdainwdis: 

1. A method of inputting for a screen text Input system, wherein to input a date 
value or date symbol on a virtual keyboart unamb^uously using a gesture 
and stroke text input method comprising the steps of: 

•^ystrolce on a virtual keyboard on the screen; 
delecting the touch.on the screen; 

detecting the stroking motion frem the point of contact on the screen • 
matching kxaifonpolhte of the stroking path ««h detectfon reg^ 
screen, whfch am assigned date value or date symbote representative of the 
character displayed on the screen. It Is hxated on or nearby 

^<fiMaylngastextinputthedatevaIueordatesymbolassignedtothe 
detectkm region that is stroked acrt)S8. 

A method of inputting as cteimed in daf m 1 wherein gestures also Includes 
besjd^ a streke across, drdfng. aossing. cris«««sfn8 and zigzagging over 
the character and have the same functfonality as a stroke across. 

Amethod of inputting Of oteim2whereinthegesture leaves behi^ 
mk trace on the virtual keyboard during gesturing. 

A method of inputHng Of ctafrn 1 Wherein the matehing Of tocation pointe Of the 

streklng path With detecttonregtonsonthescreen.aredoneintheo,der of 
•retching With the mostBkeVorcommon d 

HKay or cornriran detectkm legton test 
A method of teputling Of Claim 

the Character is a detection box Within or covering the Character and the 
detectfon box can be of ary shape and siza 
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6. A method of inputting of daim 1 wherein the detection region lepresentative of 
the character is a detection line across or near the charact^. 

7. A method of inputting of claim 6 wheran the detection line is vistlMe on the 
keyboard. 

8. A mettod of tnputfing of daim 6 wherein a spacebar is r^resented by a single 
line or thin baron the viituai keyboard wherein it is seteded as per a detection 
line. 

9. A method of inputting of daim 1 further oomprisuig Bie step: 

perfomning as pera normal button input, if the character or button 
representing the character is tapped instead of gestured over. 

10. AmethodofinputHngofdalml further coniprislrt^ 

displaying the data value or data in a different case like upper 
case, diacritic and accented type case or even as a function, if an auxifiary key 
or sticky auxiGary key is used in concert with the gesture. 

11. A m^hbd of inputting of daim 1 wherein the character displayed is the first 
character gestured over ignoring any subsequent characters that could have 
been gestured over. 

12. Arnelhodofinputtfngofcteiml whereinthediaracterd^^ 

character gestured over Ignoring any prevtous characters that 
been gestured over. 

13. A method of inputfing of daim 1 wherein the character dteplayed is the 
character that was gestured over the most ignoring any other characters that 
have t)een gestured over less. 
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14. A method of inputting of daim 6 wherein the character di^tayed is the 
character that was gestured closest to the centre of the detection line ignoring 
any other characters that have been gestured further from the centre of their 
detection Bne. 

15. A method of inputting of daim 1 wherein characters are displayed fbr each 
character that was gestured over in the order of which they were gestured 
over. 

16. Amethod of inputKng of daim 1 wherein the screen could t>e atouch screen 

or sensor pad, or a screen or virtual screen that worte v^dth a sensor obj^ 
sensor like in pen-based inputting. 

17. A method of inputting of in daim 1 wher^ the character could be of» of t^ 
characters in a multi-character key. 

18. A method of Inputting of daim 17 further comprising the step: 

pertbnnf ng as per a mutthcharader key input, if the character or multi- 
character key represmting the charactm* is tapped instead of siroted across. 

19. A screen text input system comprising: 

a display routine displaying a virtual keyboard on screen; 

a stored set date values and cfeita symbols assigned to various detection 
regfens on the virtual keyboard representative of the displayed characters on 
the virtual k^board; 

an input routine which detects a touch on the virtual keyboard and a 
scribing path of the contad v^ the virtual keyboard; 

a matching routine which matches the detection legtons of the virtual 
keyboard with the scribing path and detenmines which detection region(s) is 
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selected; and an output routine that cfisplays the data value or ^ 
representative of the detection region(s) selected. 

20. AsoeentertinputsystemofdaimlOwherelnthescriblngpathofthecontact 
with the virtual Iceyboaid leaves behind a digital ink tiace on the 

keytnard during scril)ing. 

21. A screen text input system of daim 19 wheran the matching routine matches 
the detection regions of the virtual keyboard with the scribing path in the order 
of matching with the most IHcely or common detectkm reg^ first to the least 
iilcely or cormnon detection regkm last 

22. A screen tad Input system of daim 19 wherein the detection region 
representative of the character is a detection box VOTtftin or covering the 
character and the detection box can be of any shape and size. 

23. A screen text input system ofdaim 19 wherein the detection region 
representative of the dnrader a detection Ine across or near the character. 

24. A screen tadir^sy8tBmofclaim23whereinthedetectkinlinefevisibteon 
the virtual k^board. 

25. A screen text input system ofdaim 23 wherein a spacebar is lepiesented by a 

single line or thin bar on the virtual keyboard wherein it Is selected as per a 
detection line. 

26. A screen text input system of daim 19 wherein the input routine detects a 

touch without a scribing path on the virtual keyboard as per a nonnal button 
input 
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27. 



A screen text input system of daim 19 wherein to display a data value or data 
symbol in a dHfeient case Wee upper case, diacritic and accented type case or 
even as a function, an auxiliaiy key or sticicy auxiliary key is used in concert 
wittititescrit)e. 

28. Ascreentextlnputsyslemofclaim19whefBinthemalcliingroutine 

<tetenninest»iattt»edetectk)nregton8eteclBdlsthefiRrtdete^ 

scribedover ignoring any subsequentdelection regtons that couW have been 
scrflliedover. 



29. 



30. 



31. 



3Z 



A screen text input system of claim 19 wherein the matching routine 
detennines that the detection region seleded is the last deleciton region 
scribed over ignoring any pievkKS detection regions that could have been 
scribed over. 

A screen text input system of daim 19 wherein the matching routine 
delemiines that the detectfon region selected is the detection re^ 
scribed over the most ignoring any detection regtons that have been scribed 
over less. 

Ascreen text input system of daim 23 Wherein the matehing routine 
ctetermines that the delBctkm region setecled is the detectkm j^^ 

scribed dosest to the centre of the detection Bne Ignoring any detedfon lines 
that have been scribed further lirom tt» centre of their detedfon Hne. 

A screen text input system of daim 19 wherein the matdHng routine 
detemiinesthat detedionregibn(s) are seteded for eadideledfon region that 
was stroked over in the Older of WW* they were stroked over. 
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33, AscrBentextinputsyslem(rfdaim19where.nthescreencanbea^ 
screen or sensor pad. or a screen or virtual soeen that woiksw^ 
objector sensor Ilk© in pervJ)ased inputting. 



34. 



A screen text input system oFdaim 19 wherein the virtual keyboard is a 

reduced keyboaolsystem with multW«racter keys vwthe^ 
key displaying its set of consisting characters. 



35. A screen text inputsystemofdaim 34 Wherein the input reuthe delects a 

touch withoutascril,lng path on the multi.*«acterkey as pera 
Gharadert^ input 

36. Amemodofinputtngfbrareducedk^tXMrt8ystem,withaplur^ 

eachkeyhavingatleastonefeaturewhereintheleatureisadatavaluea * 
ftinclfonoradatasymlxjIrepresentaliveofakeystiokBonakeylH)^ ' 
Wherein a key is a nuim^i^recter key consisting Of indh^ 
'«P»«enlalnre of the consisting indivfclual data vahie or data syml»l. that can 

move « a counter motion to the nonnal mofion Of tapping on the muft^. 
^aiacter keys, wherein to input a character unamt,iguously does not require 
modes t«,ween ambiguous and unamb^ text-inputting using a 
stroke text mput method comprising the steps of. 

moving the indivHual chareder key in a dlrectk>n counter to tapping as per 
nonnal for a mu»«haraclerkey hpui; and 

cfeptoylngthedalavalueordalasymbdrepresentaliveofthe^^^^ 
chafaderkey. 

37. Amethodoflhp«ttingofdaim3ewhereininsteadofthemul.KWl^ 
cons«fingofiru«vwualcharacterkeys. ttisasingtebu^ 

m muBlpte directkms beskles tapping, wherein each directkm represe^ 
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Stroke text input method Of mowing the conslSIIng In^ 
counter to ta|q)ing. 

38. A method of Inputting of daim 36 further comprising the step: 

displaying the data value or data symbol In a different case like upper 
case, diacritic and accented type case or even as a function, If an auxiliary key 

or sMcy auxiliary key is used in concert vvith moving of the Individual cha^ 
key counter to tapping. 

39. AmethodoflnputbngofdaimSSfurthwcomprisingthesteps: 

performing as per a nomnal mufti-character key input, if the button 

representing the character Is tapped Instead of stroked and rnoved courtter to 
tapping. 

40. A method of inputting of daim 39 wherein If nwre than one IndivB^ 
key from the same munwuwacter key set Is tapped together. It 
perfonn as per a singte muWK*arac|Br key input 



41. 



A reduced keyboard ^rstem for Inputting Infbnnation comprising: 

a pluranty of keys, each key having at least one fieature wherein the future 

is a date value, a fiindlon or a data symbd representative of a keystroke on a 
keyboard wherein a key is a multicharacter key consisting of indrvklual 
*aiacter keys, represerrtative of the consisting indlvkiuai date value or date 

8yn*d. that can ntwvBlnacounter motion tothenonrial motion of tapping on 
ttie nniRM^iarader keys; 

a database for storing date vi^hereln the date Is a date chaiBder or a date 

symbd assodaled with an Input keystroke sequence of the keys; and 
a display for displaying the informatton. 
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4Z A reduced keyboard system of daim 41 wherein to input a chaiacter 

unambiguously does no* require changir^ modes b^ween ambiguous aiul 
unambiguous text-irjputBng by moving a individual character ftey in a direcfaon 
counterto tapping as per nonnial for a muitiK^haracter key input 

43. A reduced keyboard system of daim 41 wherein instead of the multi-character 

key consisting of individual character buttons; it is a single button that can be 
moved in multiple directions beskies lapping, wherein each direction 
represents the equivalent of moving of the consisting indivklual character key 
counter to tapping. 

44. A reduced keyboard system ofdalm 43 wherein to mputacharader 
unambiguously does not require dianging modes bdween ambiguous and 

unambiguous iexWnputting by nrwving a button iri a diredkm, representative of 
the consisting ndhridual data value or data symbd, counter to tapping as per 
normal for a muHi-character k^ input 



45. A reduced keyboard system of daim 41 wherein to input data value or data 
symbol in a different case like upper case, diacritfc and accented ^ case ( 
even as a function, an auxiliary key or stfcky auxilrary key is used in concert 

moving of the indivklual character k^ counter to tapping. 

46. A reduced keyboard system of daim 43 wherein to input data value or data 

symbd In a dilferert case like upper case, diacritte and accented type cas^ 

even as a fandion, an auxiliary key or stk*y auxiliary key Is used in concert 

with moving of the button In a dlredton, representative of the data value or 
data sj/niboi, counter to tapfring. 
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47. A reduced keyboard system of claim 41 wherein to input as per a mutti- 
character key input, the multi-chaiacier k^ representing the character is 
tapped. 

48. A reduced keyboard system of daim 43 v^erein to input as per a multi- 
character key input, the multi-character button repres^'ng the character is 
tapped. 
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